Signal transducer and activator of transcription 3 and 5 regulate system Xc- and redox balance in human breast cancer cells.
System Xc- is a cystine/glutamate antiporter that contributes to the maintenance of cellular redox balance. The human xCT (SLC7A11) gene encodes the functional subunit of system Xc-. Transcription factors regulating antioxidant defense mechanisms including system Xc- are of therapeutic interest, especially given that aggressive breast cancer cells exhibit increased system Xc- function. This investigation provides evidence that xCT expression is regulated by STAT3 and/or STAT5A, functionally affecting the antiporter in human breast cancer cells. Computationally analyzing two kilobase pairs of the xCT promoter/5' flanking region identified a distal gamma-activated site (GAS) motif, with truncations significantly increasing luciferase reporter activity. Similar transcriptional increases were obtained after treating cells transiently transfected with the full-length xCT promoter construct with STAT3/5 pharmacological inhibitors. Knock-down of STAT3 or STAT5A with siRNAs produced similar results. However, GAS site mutation significantly reduced xCT transcriptional activity, suggesting that STATs may interact with other transcription factors at more proximal promoter sites. STAT3 and STAT5A were bound to the xCT promoter in MDA-MB-231 cells, and binding was disrupted by pre-treatment with STAT inhibitors. Pharmacologically suppressing STAT3/5 activation significantly increased xCT mRNA and protein levels, as well as cystine uptake, glutamate release, and total levels of intracellular glutathione. Our data suggest that STAT proteins negatively regulate basal xCT expression. Blocking STAT3/5-mediated signaling induces an adaptive, compensatory mechanism to protect breast cancer cells from stress, including reactive oxygen species, by up-regulating xCT expression and the function of system Xc-. We propose that targeting system Xc- together with STAT3/5 inhibitors may heighten therapeutic anti-cancer effects.